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Abstract of JP200003641 6 

PROBLEM TO BE SOLVED: To decrease the cost and to 
make it possible to form the thin configuration, by using a 
rectangular copper wire, making the narrow-width surface of 
this rectangular copper wire of the inner and outer surfaces 
of a coil, and providing the shape wherein the cross section 
is formed as the approximately elliptic shaped tube. 
SOLUTION: A coil 3 is formed by winding a rectangular 
copper wire 2. The cross- sectional shape of the coil 3 at the 
cutting surface perpendicular with the winding core of the coil 
is made to be approximately elliptic shape. The rectangular 
copper wire 2 is wound so that the narrow widths 2a and 2b 
of the wire become the inner and outer surfaces of the coil 3 
(edgewise). The rectangular copper wire 2 is attached by 
covering the high-voltage output winding with the insulating 
cover, whose cross section forms the approximately elliptic- 
shaped tube. At both ends of this insulating cover, the 
terminal stages of the high-voltage output winding is formed 
integrally. The terminal which connects both ends of the 
high-voltage output winding is fixed to the terminal stages. 
Then, the low-voltage input winding comprising the 
rectangular copper wire 2 is wound from the center to the 
end side in the direction of the winding core of the insulating 
cover at the outer surface of the high-voltage output winding. 
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[Claim(s)] 

[Claim 1] The coil component characterized by forming in tubed [ from which the narrow-width 
side of this rectangular copper wire turns into inner circumference of a coil, and a peripheral 
face, and a cross section serves as an abbreviation ellipse ] using rectangular copper wire. 
[Claim 2] The coil component characterized by considering as a low voltage input coil by the 
cross-section configuration of claim 1 making the coil of an abbreviation ellipse a high-pressure 
output winding, and a cross-section configuration's covering the periphery of this coil with 
tubed insulating covering of an abbreviation ellipse, and coiling about a rectangular copper wire 
other than said rectangular copper wire around the external surface of this insulating covering. 
[Claim 3] The coil component characterized by coiling said low voltage input coil around an 
edge side from the center of the direction of & winding core of said insulating covering in claim 
2. 

[Claim 4] In claims 2 or 3, the guide for positioning for the volume location of a low voltage 
input coil and a terminal drawer is prepared in the external surface of said tubed insulating 
covering. This guide for positioning While having the slot which the outside of insulating 
covering is made to project, is formed and inserts the part in the middle of a low voltage input 
coil in the pars intermedia of this guide for positioning It has the transverse groove prepared in 
the shape of slitting, respectively from the both ends of the direction of a winding core of the 
low voltage input coil of this guide for positioning. And it is the coil component which has the 
fluting formed over the tip of the guide for positioning from this transverse groove, and is 
characterized by inserting in and fixing a low voltage input coil terminal to said transverse 
groove and fluting. 

[Claim 5] The coil component characterized by preparing the ferrite core of the shape of a 
character of KO in the both ends of the core of the shape of this rod so that this core may be 
pinched while the cross-section configuration included directly the high resistance ferrite core 
which makes the shape of a rod of the abbreviation ellipse corresponding to the inner 
circumference of this coil in either to claims 2-4 in the coil rolled as said high-pressure output 
winding, without minding an insulating material. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to coil components using a thin band-like 

rectangular copper wire, such as an inductance component and a transformer. 

[0002] 

[Description of the Prior Art] For example, in the high-pressure transformer for lighting of a 
high-intensity-discharge LGT etc., while making a high-pressure output winding generate the 
high voltage of 15kV or more, the flowing current is also comparatively large. Therefore, since 



it was necessary to also secure withstand voltage while enlarging the cross section of the wire 
rod to be used as much as possible, as shown in drawing 6 (A) and (B), it was common to the 
perimeter of the bobbin 30 of the shape of a cylinder made of resin to have secured an electric 
specification through an insulation sheet 31 according to the structure of coiling a coil 32 at a 
multilayer, and the structure (not shown) which carries out a coil using a division bobbin. 
[0003] On the other hand, the whole coil will become long, if a thick wire rod is used in order to 
enlarge current capacity although much more alignment volume, then thin shape-ization can 
plan a coil. For this reason, as shown in drawing 6 (C) and (D), the structure which rolls the thin 
wire rod 33 at two or more layers, and carries out parallel connection to a bobbin 30 was 
devised. 

[0004] moreover, as shown in drawing 6 (E) and (F), about the structure which boils a coil 
further and carries out a coil, the structure which made rectangular copper wire 34 the edge 
WAIZU volume so that the narrow-width side might become a bobbin 30 with inner 
circumference and a periphery is also adopted. 
[0005] 

[Problem(s) to be Solved by the Invention] As shown in drawing 6 (A) and (B), in the structure 
of making an insulation sheet 31 intervening for each class, a production process is complicated, 
and a manufacturing cost is high, and it is the configuration which is not fit for thin 
shape-ization. 

[0006] Moreover, as shown in drawing 6 (C) and (D), since the width of face of a coil changes 
with dispersion in the diameter of a result of a wire rod 33, allowances are needed [ as for the 
structure of winding two or more thin wire rods 33 around two or more layers, and connecting 
each wire rod of each other to juxtaposition ] for the width of face of the direction of a winding 
core of a bobbin 30. For this reason, in case the layer after a bilayer eye is rolled, it is influenced 
by the result condition of a lower layer coil, the gradation of the wire rod 33 by volume 
turbulence occurs, and it becomes the cause of rare short-circuit. Moreover, in order to coil the 
two or more layers same coil, coil time amount will be taken very much and causes a cost rise. 
Moreover, thin-shape-izing is difficult. 

[0007] Moreover, as shown in drawing 6 (E) and (F), also when rectangular copper wire 34 is 
used, only a circular coil can be formed but thin-shape-izing is difficult. 

[0008] This invention is to offer the coil component which enabled thin shape-ization from a 
conventional transformer and a conventional inductor in view of the above-mentioned trouble. 
[0009] 

[Means for Solving the Problem] The coil component of claim 1 is characterized by forming in 
tubed [ from which the narrow-width side of this rectangular copper wire turns into inner 
circumference of a coil, and a peripheral face, and a cross section serves as an abbreviation 



ellipse ] using rectangular copper wire. 

[0010] Thus, by winding so that the narrow-width side may turn into inner circumference and a 
peripheral face using rectangular copper wire, a volume can also earn number of turns further, 
and the cross section can be secured, and current capacity can be given. Moreover, thin 
shape-ization can be attained by making a coil configuration into an abbreviation ellipse. 
[0011] The coil component of claim 2 is characterized by considering as a low voltage input coil 
by being constituted as a transformer, the cross-section configuration of claim 1 making the coil 
of an abbreviation ellipse a high-pressure output winding, and a cross-section configuration's 
covering the periphery of this coil with tubed insulating covering of an abbreviation ellipse, and 
coiling about a rectangular copper wire other than said rectangular copper wire around the 
external surface of this insulating covering. 

[0012] Thus, the thin-shape-ized transformer can be constituted by using the coil with which 
claim 1 was thin-shape-ized as a high-pressure output winding. 

[0013] The coil component of claim 3 is characterized by coiling said low voltage input coil 
around an edge side from the center of the direction of a winding core of said insulating 
covering in claim 2. 

[0014] Thus, if a low voltage input coil is coiled around the part which inclined toward one side 
from the center of insulating covering, the safety on an insulation will improve by making into 
the low-tension side of a high-pressure output winding the side which coiled this low voltage 
input coil. 

[0015] The coil component of claim 4 prepares the guide for positioning for the volume location 
of a low voltage input coil, and a terminal drawer in the external surface of said tubed insulating 
covering in claims 2 or 3. While having the slot which this guide for positioning makes the 
outside of insulating covering project, is formed, and inserts the part in the middle of a low 
voltage input coil in the pars intermedia of this guide for positioning It has the fluting which has 
the transverse groove prepared in the shape of slitting, respectively from the both ends of the 
direction of a winding core of the low voltage input coil of this guide for positioning, and was 
formed over the tip of the guide for positioning from this transverse groove, and is characterized 
by inserting in and fixing a low voltage input coil terminal to said transverse groove and fluting. 
[0016] While a part will be guided in the middle of a coil when coiling a low voltage input coil 
if such a positioning guide is prepared, after inserting the terminal part of both ends in a 
slitting-like transverse groove, winding immobilization of it can be easily carried out by 
meeting and inserting in bending and a fluting at insulating covering. 

[0017] In either to claims 2-4, the coil component of claim 5 is characterized by preparing the 
ferrite core of the shape of a character of KO so that the both ends of the core of the shape of 
this rod may pinch this core, while a cross-section configuration includes directly the high 



resistance ferrite core which makes the shape of a rod of the abbreviation ellipse corresponding 
to the inner circumference of this coil in the coil rolled as said high-pressure output winding, 
without minding an insulating material. 

[0018] Thus,-izing of the high-pressure output winding can be carried out [ thin shape ] more by 
making a high resistance ferrite core into the structure inserted directly, without minding an 
insulating material into a high-pressure output winding. Moreover, like [ in the case of using U 
and U core ], the fixed means for fixing these cores in the direction of a winding core becomes 
unnecessary, and can be miniaturized that much. 
[0019] 

[Embodiment of the Invention] The D-D sectional view and drawing 1 (C) of the end view and 
drawing 1 (B) which show the gestalt of 1 operation of the coil component according [ drawing 
1 (A) ] to this invention are the end view of rectangular copper wire. 3 is the coil constituted by 
coiling rectangular copper wire 2. The cross-section configuration in the cutting plane to which 
the winding core and this coil 3 cross at right angles makes an abbreviation ellipse. As shown in 
drawing 1 (C), rectangular copper wire 2 is coiled so that the narrow-width side 2a and 2b may 
serve as inner circumference of a coil 3, and a peripheral face (to edge WAIZU). 
[0020] Thus, thin shape-ization can be attained by rolling a coil 3 so that the cross-section 
configuration may serve as an abbreviation ellipse using rectangular copper wire 2, without 
using a coil bobbin. Moreover, since rectangular copper wire 2 is used, the cross section of a 
wire rod can be secured, moreover number of turns can be secured, and winding core lay length 
can also be shortened." 

[0021] Drawing 2 (A), (B), and (C) are the top view showing the gestalt of 1 operation of the 
transformer by this invention constituted using the above-mentioned coil structure, respectively, 
a front view, and a side elevation. Moreover, drawing 3 (A) is drawing of longitudinal section of 
this transformer, and drawing 3 (B) is the E-E sectional view of drawing 3 (A). In drawing 3 , 3 
is a high-pressure output winding which consists rectangular copper wire 2 of a coil rolled so 
that a cross section might make tubed [ of an abbreviation ellipse ] as mentioned above. 
[0022] In drawing 2 and drawing 3 , 4 is a product made of resin, and a cross-section 
configuration is insulating covering which makes tubed [ of an abbreviation ellipse ], and this 
insulating covering 4 covers the high-pressure output winding 3, and is attached. The terminal 
blocks 4a and 4b of the high-pressure output winding 3 are formed in the both ends of this 
insulating covering 4 at one, and the terminals 5 and 6 which connect the both ends of the 
high-pressure output winding 3 are fixed to these terminal blocks 4a and 4b. 
[0023] The low voltage input coil 7 which becomes the periphery of the high-pressure output 
winding 3 with rectangular copper wire is coiled around an edge side about from the center of 
the direction of a winding core of the insulating covering 4 in order to aim at improvement in 



the safety on an insulation. That is, the low voltage input coil 7 side of the high-pressure output 
winding 3 turns into the low-tension side of the high-pressure output winding 3. In addition, 
multiple-times (it sets to this example and is 2 times) winding is carried out, and this low 
voltage input coil 7 shows the case where input voltage is set to 380V and output voltage is set 
to 24kV, in this example. 

[0024] The guide 8 for positioning for the volume location of the low voltage input coil 7 and a 
terminal drawer is formed in the periphery of said tubed insulating covering 4 at one. The 
outside of the insulating covering 4 is made to project and this guide 8 for positioning is 
******** Q ne or more s j ot g a w hich inserts in and positions the pars intermedia of said low 
voltage input coil 7 is prepared in the pars intermedia of this guide 8. Moreover, as shown in 
drawing 4 , it has the transverse grooves 8b and 8c of the shape of slitting which inserts in and 
positions the terminal of the low voltage input coil 7, it applies at the tip of a guide 8 from the 
root headquarters of each of these transverse grooves 8b and 8c, and Flutings 8d and 8e are 
formed in the root headquarters of the both ends of this guide 8. These flutings 8d and 8e of 
each other are formed towards the opposite side so that the field of the tangential direction of 
the periphery of the insulating covering 4 may carry out opening, respectively. It is easily fixed 
by inserting in the terminal of the low voltage input coil 7, as an arrow head X shows to 
transverse grooves 8b and 8c first, and bending so that it may fit into Flutings 8d and 8e„as an 
arrow head Y shows below. 

[0025] In drawing 3 (A), 9 is the cylindrical core inserted in the coil rolled as said high-pressure 
output winding 3. The core 9 of this example makes an abbreviation ellipse with a cross-section 
configuration slightly smaller than the inner circumference configuration of this coil. By using 
the ferrite core of high resistance as this core 9, it can incorporate directly, without minding an 
insulating material between the high-pressure output windings 3. 10 is the ferrite core of the 
shape of a character of KO which is attached in the both ends of a rod-like core through an 
insulating material 11 so that this core may be pinched, and constitutes a magnetic circuit. 
[0026] As shown in drawing 2 , piece of pinching 4c fixed to the both ends of the insulating 
covering 4 on both sides of the feet 10a and 10b of the ferrite core 10 of the shape of a character 
of KO is prepared in the both ends of the insulating covering 4 a pair every. 
[0027] In addition, it is fixed by non-illustrated adhesives between the insulating covering 4 and 
a core 10, and, still more generally the mold of the terminals 7a and 7b of the low voltage input 
coil 7, the terminal 5 of the high-pressure output winding 3, and the parts other than six is 
carried out with non-illustrated resin. 

[0028] The sectional view in which drawing 5 (A) shows the gestalt of other operations of this 
invention, and drawing 5 (B) are the F-F sectional views of drawing 5 (A), this combines the 
ferrite cores 13 and 13 of high resistance of the shape of 2 character [ U ] through an insulating 



material 14 instead of said cylindrical core 9 and core 10 of the shape of a character of KO, and 
other structures are as above-mentioned. In this case, the means (not shown) for fixing ferrite 
cores 13 and 13 is needed. 

[0029] When the gestalt of operation of drawing 5 is compared with the gestalt of operation of 
drawing 3 , by combining the cylindrical core 9 and the core 10 of the shape of a character of 
KO like drawing 3 , the core 13 in the case of drawing 5 and the fixed means of 13 comrades 
become unnecessary, and there is an advantage that the whole part configuration can be 
miniaturized. 

[0030] In addition, in this invention, for example, the ellipse form and ellipse which are 
approximated to an ellipse are also contained in the configuration of the abbreviation ellipse 
which is the cross-section configuration of a coil. 
[0031] 

[Effect of the Invention] Since it formed in tubed [ from which the narrow-width side of 
rectangular copper wire turns into inner circumference of a coil, and a peripheral face, and a 
cross section serves as an abbreviation ellipse ] according to claim 1, while a volume's also 
being able to earn number of turns further, and being able to secure the cross section, being able 
to give current capacity and being able to attain miniaturization and simplification of a 
production process by this, thin shape-ization can be attained by making a coil configuration 
into an abbreviation ellipse. 

[0032] Since it considered as the low voltage input coil by making the coil of the structure of 
claim 1 into a high-pressure output winding, covering the periphery of this coil with tubed 
insulating covering, and coiling about a rectangular copper wire other than said rectangular 
copper wire around the external surface of this insulating covering according to claim 2, the 
thin-shape-ized transformer can be constituted. 

[0033] According to claim 3, in claim 2, from the center of the longitudinal direction of said 
insulating covering, since said low voltage input coil was coiled around the edge side, by 
making into the low-tension side of a high-pressure output winding the side which coiled this 
low voltage input coil, the creeping distance of the high-tension side of a high-pressure output 
winding and a low voltage input coil can be made into size, and the safety on an insulation 
improves. 

[0034] According to claim 4, in claims 2 or 3, the guide for positioning for the volume location 
of a low voltage input coil and a terminal drawer is prepared in the external surface of said 
tubed insulating covering. While having the slot which this guide for positioning makes the 
outside of insulating covering project, is formed, and inserts the part in the middle of a low 
voltage input coil in the pars intermedia of this guide for positioning It has the transverse groove 
prepared in the shape of slitting, respectively from the both ends of the direction of a winding 



core of the low voltage input coil of this guide for positioning. And since it has the fluting 
formed over the tip of the guide for positioning from this transverse groove, a low voltage input 
coil terminal is inserted in said transverse groove and fluting and it was made to be fixed When 
coiling a low voltage input coil, while a part is guided in the middle of a coil, after inserting the 
terminal part of both ends in a slitting-like transverse groove, winding immobilization of it can 
be easily carried out by meeting and inserting in bending and a fluting at insulating covering. 
[0035] According to claim 5, in either to claims 2-4, in the coil rolled as said high-pressure 
output winding While a cross-section configuration incorporates directly the high resistance 
ferrite core which makes the shape of a rod of the abbreviation ellipse corresponding to the 
inner circumference of this coil, without minding an insulating material Since the ferrite core of 
the shape of a character of KO was prepared in the both ends of the core of the shape of this rod 
so that this core might be pinched,-izing of the high-pressure output winding can be carried out 
[ thin shape ] more by making a high resistance ferrite core into the structure inserted directly, 
without minding an insulating material into a high-pressure output winding. Moreover, like [ in 
the case of using U and U core ], the fixed means for fixing these cores in the direction of a 
winding core becomes unnecessary, and can be miniaturized that much. 
[Brief Description of the Drawings] 

[Drawing 1] (A) is the end view showing an example of rectangular copper wire which uses for 
the D-D sectional view the end view showing the gestalt of 1 operation of the coil component 
by this invention, and (B), and uses (C) for this invention. 

[Drawing 2] (A), (B), and (C) are the top view showing the gestalt of 1 operation of the 
transformer by this invention constituted using the above-mentioned coil structure, respectively, 
a front view, and a side elevation. 

[Drawing 3] (A) is drawing of longitudinal section of this transformer, and (B) is the E-E 
sectional view of (A). 

[Drawing 4] They are drawing 2 and the perspective view showing the positioning guide in the 
gestalt of operation of drawing 3 . 

[Drawing 5] Drawing of longitudinal section of a transformer whose (A) is the gestalt of other 
operations of this invention, and (B) are the F-F sectional views of (A). 

[Drawing 6] The end view in which the end view in which the end view in which (A) shows an 
example of the conventional coil component, and (B) show the sectional view, and (C) shows 
other examples of the conventional coil component, and (D) show the sectional view, and (E) 
shows other examples of the conventional coil component, and (F) are the sectional view. 
[Description of Notations] 

1: 11 A bobbin, 2:rectangular copper wire, 3:coil (high-pressure output winding), 4:insulation 
covering, 5, 6:terminal, 7:low voltage input coil, the guide for 8:positioning, a 8a:slot, 8b, a 




8c:transverse groove, 8d, a 8e:fluting, a 9:cylindrical core, a 10:KO character-like core, 14 : an 
insulating material, a 13 :U character-like core 
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